Introduction
The addition of serum to culture medium, conditioned medium and somatic cell co-culture systems supports the development in vitro of embryos from various mammalian species (Eyestone and First, 1989; Myers et al, 1994; Rorie et al, 1994 (Brinster, 1971; Epstein and Smith, 1973; Kaye et al, 1982) , and the presence of amino acids enhances embryo development (Kane and Foote, 1970; Kane et al, 1986; Miyoshi et al, 1995) . One reason for the requirement for amino acids is that they are substrates for protein synthesis, which occurs to a considerable extent in early embryos (Morgan and Kane, 1993; Lamb and Leese, 1994) . However, ammonium produced by embryo metabolism and by the spontaneous breakdown of amino acids in the culture medium inhibits embryo development (Gardner and Lane, 1993) . This Arlotto (1990) reported that the development of hamster embryos is stimulated by glycine, cysteine and lysine. Moore and Bondioli (1993) found that glycine and alanine enhanced the development of cattle embryos. The beneficial effect of glutamine has also been reported on the development of hamster (Carney and Bavister, 1987) , cattle (Rieger et al, 1992) , and mouse (Chatot et al, 1990) embryos. In contrast, the present study was designed to assess the effect of a mixture of amino acids at physiological concentrations on embryo development.
Previous studies have examined the effects of a mixture of amino acids on embryo development using commercially available supplements, refered to as Eagle's essential and non-essential amino acids. The addition of Eagle's non-essential amino acids to media is known to be beneficial for embryo development (Liu and Foote, 1995; Gardner and Lane, 1996) . However, the present study found that Eagle's essential amino acids, which are identical to MEM-amino acids, are not beneficial for the development of mouse embryos (Gardner and Lane, 1993) . Similar findings have been obtained for bovine (Liu and Foote, 1995) and hamster (Bavister and Arlotto, 1990) embryos. In contrast, the combination of non-essential amino acids with essential amino acids at the proportion used in the present study enhanced mouse embryo development, and the beneficial effects of amino acids at concentrations found in follicular fluid disappeared when essential amino acids were removed from HTF(FF) (data not shown). Lane and Gardner (1997) 
